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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To shut off a distortion stress from a lead 
layer by a frame and to eliminate failure of an LOC(lead- 
on-chip) function by separating a semiconductor chip 
from the layer by a frame layer. 
CONSTITUTION: The semiconductor device comprises 
a semiconductor chip 1 in which semiconductor 
elements are integrated. The device comprises a frame 
2 laminated on a surface of the chip 1 through a first 
insulating adhesive layer 4 and having a through hole, 
and a lead layer 3 laminated on the frame 2 through a 
second insulating adhesive layer 5. Further, the device 
comprises a conductive member 8 for electrically 
connecting the layer 3 to the chip 1 via a through hole, 
and resin 6 for molding the entire chip 1. Thus, even if it 
is used in a severe temperature and humid environment, a lead-on-chip(LOC) structure in 
which influence of a generated distortion stress to the chip can be suppressed to a minimum 
limit is obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the integration semiconductor device which 
has the package structure of a lead method on chip about a semiconductor device. 
[0002] The packaging of an LSI device has also come to be elaborated as the degree of integration of a 
semiconductor device increases in recent years. In order to transmit a ultra high-speed electrical signal 
between many input/output terminals and an integration semiconductor chip, it is necessary to make a 
wiring path into the shortest and to secure the flexibility of mounting wiring. Lead structure on chip 
(LOC) is put in practical use by this purpose as **** packaging. 
[0003] 

[Description of the Prior Art] On a semiconductor chip, through shock absorbing material, it wires and 
the packaging of a LOC method has a laminating and the structure which mounted and carried out mold 
to the stem for a lead layer. Drawing 2 (A) shows the plan and drawing 2 (B) shows the cross section. 
[0004] That is, many semiconductor devices are integrated by the semiconductor chip 1 1 mounted on 
the frame (stem) 12, and intensive wiring of the bonding pad is carried out in the chip center section. 
[0005] The wire 15 has connected between the lead layers 13 with the bonding pad of said 
semiconductor chip 1 1 center section through the through tube of the lead layer 13 prepared the thick 
insulating layer 14 prepared on the semiconductor chip 11, and on it. 

[0006] In this condition, the mold of the LOC is carried out by the resin layer 16, and it is intercepted 
with the open air. Only the fixed-end child 23 of a frame 12 and the external contact pin 22 of the lead 
layer 13 have structure projected to the exterior from the mold portion. 
[0007] 

[Problem(s) to be Solved by the Invention] The lead layer 13 and the external contact pin 22 are the 
products made from an alloy (usually iron nickel alloy), and its coefficient of thermal expansion is 
comparatively large. Although a LOC package is used under various conditions, when placed in addition 
to the fully controlled temperature-and-humidity environment, the resin mold of this package contracts 
to an ununiformity under the effect of heat or humidity. 

[0008] At this time, the lead layer 13 and the external contact pin 22 generate uneven distorted stress at 
least in each part of a mold layer, and in being extreme, it damages the insulating layer 14 to which that 
stress spread to the insulating layer 14, and serves as the protective layer of a semiconductor chip 11. 
Consequently, humidity etc. invades and it becomes the cause of the occurrences of accident, such as a 
short circuit, from a failure part. 

[0009] The gap of the lead layer 13 and the external contact pin 22 is extended, or the necessity of 
making thickness of an insulating layer 14 increasing in order to increase distorted pressure-proofing 
arises in order to avoid this, and to reduce the stress per unit area. Consequently, the tylosis was carried 
out and enlargement and the trouble that it could not contain in a thin package arose [ LOC structure ]. 
[0010] Even if it uses the purpose of this invention in severe temperature-and-humidity environment, it 
is offering the semiconductor device of the LOC structure which can control the effect the distorted 
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stress to generate affects a semiconductor chip to the minimum. 
[0011] 

[Means for Solving the Problem] In a semiconductor device of this invention, LOC structure which 
separated a semiconductor chip and a lead layer by frame is taken. 

[0012] That is, the laminating of the semiconductor device of this invention is carried out to the surface 
of a semiconductor chip which integrated a semiconductor device, and a semiconductor chip through the 
1st insulating glue line, and it has resin which carries out the mold of the whole semiconductor chip to 
this lead layer and a conductive member which performs electrical installation between said 
semiconductor chips through a frame which has a through tube, a lead layer by which the laminating 
was carried out through the 2nd insulating glue line on this frame, and said through tube. 
[0013] 

[Function] The distorted stress from a lead layer can be intercepted with a frame, without increasing the 
whole thickness by separating a semiconductor chip from a lead layer by the frame. Consequently, a 
LOC function is not lost in thin packaging. 

[0014] Hereafter, this invention is described in more detail based on an example. 
[0015] 

[Example] Drawing.], is the plan (A) and cross section (B) showing the package structure outline of the 
semiconductor device which is the example of this invention. 

[0016] The upper surface of the semiconductor chip 1 which has arranged the bonding pad in the upper 
surface center section was covered by the 1st insulating glue line 4 where the opening only of the 
bonding pad section is carried out, and it is pasted up on the inferior surface of tongue of a frame 2. 
[0017] The 1st insulating glue line 4 consists of thermosetting resin, and in ordinary temperature, since 
it has viscosity, it also plays the role of adhesives. The through tube which carried out the opening to the 
bonding pad section of said semiconductor chip 1 is prepared in the frame 2. 

[0018] On the other hand, the lead layer 3 has been arranged at the upper surface side of a frame 2, and 
is pasted up through the 2nd insulating glue line 5. The 2nd insulating glue line 5 has the same through 
tube as the contact hole of the lead layer 3, for example, consists of an oxide film of polyimide covering. 

[0019] The lead layer 3 and the external contact pin 10 consist of 42 alloys of for example, iron-nickel. 
A wire 8 connects between the lead of the lead layer 3, and the bonding pad of a semiconductor chip 1 . 
[0020] With LOC structure as shown in drawing 1 (A) and (B), since the lead layer 3 can be beforehand 
formed on a frame 2, in case packaging is performed, compared with the former, especially a production 
process is not complicated that what is necessary is just to perform positioning of the lead layer 3 and a 
semiconductor chip 1 once. 

[0021] Finally, thermosetting resin 6 is used and the mold of a package is performed. Since the nose of a 
frame 2 is used at this time in case it fixes, the mold of the point is not carried out. Moreover, naturally 
the mold of the point of the external contact pin 10 of the lead layer 3 is not carried out. In addition, in 
order to make drawing intelligible, the mold of resin 6 was indicated only in the plan of drawing 1 (A). 
[0022] Although drawing 1 (A) and (B) are the examples in the case of connecting a lead with a bonding 
pad with a wire 8, they can also form a bump 7 in a pad. This example of connection was shown in 
drawing 1 (C). 

[0023] The lead extension 18 is extended on the connectability glue line 5 side from the lead layer 3, and 
bump 7a, such as gold, is formed at the tip. Bump 7b of gold plate or solder plating is formed also in the 
location where the semiconductor chip 1 surface corresponds. Electrical installation is formed by 
connecting both the bumps 7a and 7b. A package production process can be simplified by this bump 7. 
[0024] Although the semiconductor chip 1 was insulated from the frame 2 in drawing 1 , it may be more 
desirable to connect a semiconductor chip 1 and a frame 2, in order to measure stabilization of the 
potential distribution in a semiconductor chip. 

[0025] In this case, as shown in drawing.! (A) and (B), it is desirable to form a opening as shown 
according to M points of drawing in the portion of the frame 2 corresponding to the substrate node of a 
semiconductor chip 1, and to connect a frame 2 and a substrate node to it. In addition, in the example 



http ://www4 . i pdl j po . go j p/cgi -bin/tran_web_cgi_ej j e 2/ 1 2/04 



Page 3 of 3 



shown in drawing 3 , in order to make a drawing legible, illustration of the mold of the package by 
insulating resin 6 is omitted. Although it is the same also in the following drawings, mold is carried out 
in fact [ all ]. 

[0026] Furthermore, the case where a frame 2 is connected to a grounding conductor or a power supply 
line is shown in drawing 4 as another example of this invention. It is convenient if you use for mounting 
of an MOS memory device. Drawing 4 (A) shows the case where drawing 4 (B) divides a frame 2 in the 
direction of a long side when a frame 2 is divided into two in the direction of a shorter side. 
[0027] each intercept of a frame - new - the external contact pin 10 of the lead layer 3 - parallel - 
addition - noses 20 and 21 are formed. Moreover, openings Ml and M2 are formed in each intercept of 
a frame, and power supply wiring of a semiconductor chip is connected to each intercept of a frame. 
[0028] addition - since the point of noses 20 and 21 is connected to the grounding conductor or the 
power supply line, respectively, naturally the mold by resin 6 is not given, in addition, the ** which 
does not divide a frame 2 depending on the case - addition - only a nose 20 may be formed. 
[0029] Although this invention was explained in accordance with the example above, this invention is 
not restricted to these. For example, probably, it will be obvious to this contractor for various 
modification, amelioration, combination, etc. to be possible. 
[0030] 

[Effect of the Invention] As explained above, according to this invention, high-reliability packaging by 
the LOC structure of a semiconductor device can be performed easily, without being accompanied by 
enlargement of a package, and the tylosis. Consequently, it can carry out by the manufacturing process 
by which the packaging of a high integration semiconductor chip was also simplified, and improvement 
in cost reduction and reliability can be aimed at. 



[Translation done.] 
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